
PATENT SPECIFICATION 

NO DRAWINGS. 

Date of Application and filing Complete Specification: 
Now 27, 1962, No. 44777162. 

Application made in Japan (No, 43158 ) on Nov. 28, 196L 

Complete Specification Published: Jan, 20, 1965. 

© Crown Copyright 1965, 



980,980 



Index at Acceptance:— Dl P(A1, B2AI, B2A2, B2B1, B2B2, B2BX, B5A, B5B, BSC, ClAl, 
CIHIB, CIJ. CIMC, C2A12A9, C2AI2B1, C2A12B4, C2B2, 
C2B3, C2CI, aC3. €204, C2C8, C2C9, C2C10. C2C11). 

Int. a.:— D 06 m. 

COMPLETE SPECinCATION. 
Treatment of Cellnlosic Fabrics. 



We, ToYO Spinning Company Limited, a 
Corporation of Japan, of 8, Dojima-Hama- 
dori 2-diome, Kita-ku, Osaka, Japan, do 
hereby declare the invention, for which we 
6 pray ^at a patent may be granted to us, and 
the method by which it is to be performed, 
to be pardculariy described in and by the 
following statement: — 
The present invoition relates to the tneat- 

10 ment (k fabrics containing cdlulosic fibres 
(natural or regnerated) to reduce their tend- 
ency to crease and wiihUe both in the wet 
and dry state or to enhance the dry and wet 
resilience or crease resistance ol the fabrics 

15 without adversely affecting desirable prop- 
erties and characteristics, particularly the wet 
and dry strength, of the fabrics. 

It is well known that when a cellulosic 
fabric is impregnated with formaldehyde to- 

20 gather with a strong acid and subjected a 
cross-linking reaction, the tendency of the 
fabric to wet creasing may be reduced. This 
treatment, however, is not satisfactory to 
produce real "wash and wear" fabric be- 

26 cause it fails to provide the fabric with a 
sufficient dry crease-resistance. A still fur- 
ther drawback of tiie ctmventional formalde- 
hyde-strong acid treatment wherein form- 
aldehyde and the strong acid are simultan- 

30 eously apphed in the liquid phase to a fabric 
is that the satisfactory wet crease-resistance 
is obtained only with a con^derable sacri- 
fice of mechanical strength, such as tearing 
strength and tensile strength, of the fabric. 

35 To improve the dry crease-resistance it 
has been proposed to treat a cellulosic fabric 
with a resinous substance (e.g. aminoplast 
resin) after the fabric has been subjected to 
the conventional formalddiyde-strong add 

40 treatment. However, such additional treat- 
[Pr/ce45.6d.l 



ment would be time-consuming and require 
additional cost Furthermore, the desired 
mechanical strength of the fabric is further 
reduced by such additional treatment A 
further drawback of the conventional resin 
treatment is in the fact that the resin is 
gradually washed away from the fabric by 
repeated laund^ng so that it is impossible 
for the fabric to retain the desired wash and 
wear performance for a prolonged period of 
time. 

In accordance with the preset invention 
thm is i^ovided a process of treating a 
celluloac fibre-containing fabric to improve 
its wet and dry resilience, which ccmprises 
impregnating the fabric with an aqueous 
liquid containing an aldehyde, or a substance 
which is capable of liberating an aldehyde, 
in the absence of an acid catalyst, and then 
contacting the fabric with gaseous hydrogen 
chloride, sulphur trioxide or sulphur di- 
oxide, at a temperature below 50 C, while 
maintaining the moisture content of the fab- 
ric from 3 to 20% (preferably between 6 and 
15%) by weaght 

The process of this invention is applicable 
to fabrics containing cellulosic fibres (either 
natural or artificial) alone or as mixtures of 
two or more in various proportions or as 
mixtures with other fibres. As natural cel- 
lulosic fibres, cotton, linen and hemp, may 
be exemplified, and axnong artifidal cdlu- 
losic fibres are, for examine, viscose rayon, 
cupra anunonium rayon and other regener- 
ated cellulosic fibres. Other fibres which 
may be used with one or more of the above 
mentioned cellulosic fibres are, for example, 
cellulose acetate, polyamide, polyestw. poly- 
acrylonitrile, polyolefine, polyvinyl chloride, 
polyvinylidine chloride and polyvinyl alcohol 
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fibres. If desired the fibres may be those 
graft-copolymerized with copolymerizablc 
vinyl monomers. The fabric may be Jcnit, 
woven or nan-woven, or be any otherwise 
5 constructed fabric. 

In carrying out the method of this inven- 
tion, a fabric is first impregnated with an 
aqueous liquid containing an aldehyde or a 
substance whidi is capable of libmting an 
10 aldehyde under the treatment conditions, 
such as paraformaldehyde, mcthylol hydan- 
toin, glyoxal, glutar aldebyde, ao^ and 
hexamethylene tetramine. However form- 
aldehyde is most {XcfoTcd in this invention. 
15 An alddiyde (e;g. fonnalddiyde or gly- 
oxal) or a substance capaUe of liberating an 
aldehyde is applied to a fabric in the f oim 
of aqueous solution or liquid in any suit- 
able manner such as by spraying the liquid 

20 on the fabric or imm^sing the fabric in 
the liquid followed by squeezing. In any 
event the fabric to be subjected to the sub- 
sequent gaseous acid treatment should con- 
tain 1 to 25%, preferably 4 to 15%, by 

26 weight of an aldehyde fas available com- 
ponwit) or an aldehyde-liberating compound 
(as available aldehyde) based on the weight 
of the fabric. Generally, an aqueous liquid 
containing from 1 to 50% (usually 5 to 20%) 

30 by weight of an aldehyde (as available com- 
ponent) or containing an aldehyde-liberating 
substance in such an amount that it would 
liberate an aldehyde in a concentration of 
from 1 to 50% (usually 5 to 20%) by weight 

35 of the liquid is employed. The liquid is 
applied to the fabric by spraying or dipping 
so that the fabric has a wet pick-uo of 50 
to 100% (usually 60 to 80%) by weight If 
necessary, the fabric is squeezed to attain 

40 the pick-up recited above. 

It is preferable that the solution of an 
aldehyde or an aldehyde-liberating sub- 
stance contains a formaldehyde (or other 
alddiyde) catcher. The tenn "catcher" as 

^ used herein is intended to mean a substance 
which is capable oi holding or retaining 
formaldehyde (or other aldehyde) during the 
drying and subsequent acid treatment to pre- 
vent the dissipation of the aldehyde. Ex- 

60 amples of such aldehyde catchers are poly- 
acrylates such as polyethylacrylate, poly- 
butylacrylate, palyethyl-butylaciylate and 
polyhydroxyethylacrylate, and cellulose 
ethers such as methyl cellulose, ethyl cel- 

55 lulose and hydroxyethyl cellulose. Usually 
these polyacrylates and cdlulose ethers are 
commerdally available as an aqueous solu- 
tion or emulsion having a solid content of 
20 to 40% by weight In carrying out the 

60 invention, such an amulsion or solution is 
added to the aqueous liquid containing an 
aldehyde or an aldehyde-liberating sub- 
stance so as to be in a concentration of from 
1 to 10% (as such emulsion or solution) by 

65 wragbt 



The solution may also contain a small 
amount of suitable blueing agent, brighten- 
ing agent or softener (lubricant), Particu- 
lariy a softener or lubricant will affect the 
wash and wear properties and strength of 70 
the fabric resulting from the treatment ac- 
cording to this invention. For the purpose 
of this invention, preferable softeners or 
lubricants are polyolefine type softeners such 
as polyethylene or polypropylene, and sili- 75 
cone type softoiers such as those commer- 
cially available und^ the name *'Noran SUi- 
cone Softener". These softeners will impart 
to the fabric a desuablc softness, good wash 
and wear properties and desired balance of SO 
dry and wet resilience and strength of the 
fabric. It is most preferable to employ both 
a polyolefine type softener and a silicone 
type soft^er. The amount of the softener 
or lubricant is not critical but generally a 85 
satisfactory result is obtained when it is 
added to the aldehyde (or aldehyde-liberating 
substance) solution in a concentration ot 
irom 1% to 6% by weight 

After impregnation with the liquid con- 90 
taining an aldehyde or an alddiyde-liberat- 
ing substance, the fabric is contacted with 
gaseous hydrogen chloride, sulphur trioxide 
or sulphur dioxide and subjected to an ace- 
talizing or cross-linking reaction between 95 
the cellulose and aldehyde. As mentioned 
before the moisture (calculated as watej) 
cement of the fabric during the contact with 
gaseous hydrogen chloride, sulphur trioxide 
or sulphur dioxide and the reaction should lOO 
be so controlled as to be between 3 and 20% 
by wei^t based on the fabric weight There- 
fore, it is usually necessary to dry the fabric 
before the acid treatment so that the fabric, 
when entering the gaseous acid-treating stage, 105 
has a moisture content within the required 
range, namely 3 to 20% fpreferably 6 to 
15%). The fabric may be dried in any suit- 
able manner at a temperature from room 
temperature up to 120" C. no 

The fabric with the above mentioned 
moisture content is then contacted with the 
gaseous acid (catalyst for the reaction be- 
tween the aldehyde and cellulose). This is 
accomplished by contacting or exposing the 115 
fabric to an atmosphere containing the gas- 
eous acidic substance. The atmorohere to 
be contacted v/ith the fabric shoulcf contain 
1 to 100% by volume, preferably 5 to 40% 
by volume, of gaseous hydrogen chloride, 120 
sulphur trioxide or sulphur dioxide and be 
maintained at a temperature below 50"" C, 
preferably between 20* C. and 50° C. By 
this contact, the acidic substance or cata- 
lyst is applied to the fabric because the gas 125 
is dispersed in and absorbed by Hit fabric. 
To contact the fabric with the gaseous 
acidic substance any suitable means may be 
employed. For example, an open vessel 
containing hydrochloric acid in a desired 130 
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concectration is pJsoed at the bottom of a 
closed chamber and the said container is 
heated so that gaseous hydrogen chloride 
vaporized from the container will fill the in- 
5 terior of the chamber through which the 
fabric may be passed. Altemativdy. gas- 
eous hydrogen chloride, su^ur trioxide or 
sulphur dioxide may be separately prepared 
and continuously introduced into a closed 
10 chamber through which the fabric is passed. 
If desired, it is jjossible to directly blow the 
acidic gas against the travelling fabric 
Usually the fabric is continuously passed in 
one direction and the gaseous acidic sub- 
J5 stance is applied to the fabric at a predeter- 
mmed point during its passage. Akema- 
tively. the fabric is placed in a closed cham- 
ber (containing the gaseous acidic substance) 
rolled up on a rotatable roller. A second 
50 rotatable roller is arranged within tiie same 
chamber and spaced from the first roller. 
Within the chamber the roller is driven so 
that the fabric roll on the first roller is con- 
tinuously unwound therefrom and rewound 
^5 up on the second roller. When the fabric is 
completely wound up on the second roller* 
the driving direction is reversed so that the 
fabric is imwound from the second roller and 
rewound up around the first roller. During 
30 the movement from the first roller to th^ 
second roller or vice versa the fabric is 
contacted with or exposed to the acidic gas. 
This unwinding and rewindmg is repeated 
until the fabric has contacted the treating gas 
35 for a desired period of time. In still an- 
other embodiment, the fabric is contacted 
with a continuously travelling porous belt 
impr^ated with hydrochloric acid of a de- 
sired concentration so that during the con- 
40 tact with the belt the fabric is contacted 
with hydrogen chloride gas developed frq^n 
the hydrochloric acid within the belt. In 
this case, care should be taken that the fabric 
is not directly contacted with the hydijo- 
45 chloric acid liquid contained in the belt 

The contact of the fabric with gaseous hy- 
drcgeJi chloride, sulphur dioxide or sulphur 
trioxide should be effected at a temperature 
below 50° C, preferably between 20" C and 
60 50" C. The time during which the said 
contact is carried out varies widely depend- 
ing upon the temperature, the particular acid 
employed and the concentration of acid in 
the atmosphere applied to the fabric. Hy- 
55 dragen chloride and sulphur trioxide are 
more reactive and therefore require shorter 
treating times and /or lower temperatures 
than sulphur dioxide. When the acid con- 
centration in the atmosphere to be applied 
60 to the fabric is higher, a shorter time and/or 
lower temperature may be employed. How- 
ever, the contact time should be such that 
the fabric absorbs the acidic catalyst in an 
amount sufficient to cause the desired acetal- 
65 izatlon or cross-Hnking reaction. As men- 



tioned above the time for contacting the fab- 
ric with the gaseous acidic catalyst varies 
over a wide range, namely only one or a 
few seconds to 90 minutes or more, depend- 
ing largely upon, the concentration of the 70 
gas and the temperature at which the con- 
tact is carried out. 

Upon contact of the fabric with the gas- 
eous acid catalyst the reaction between the 
aldehyde and cellulose commences. Tlie de- 76 
sired reaction may be completed while the 
fabric is contacted with the gas. Alterna- 
tively, it is possible to conmct 5ie fabric with 
te gas until a desired amount of the addip 
catalyst is applied to or absorbed by the fab- 80 
ric at a temperature below 50* C. and then 
leave the fabric to stand in an acid-free 
atmosphere at a temperature below 50° C 
until the reaction proceeds to the desired 
extent, if the reaction has not proceeded to 85 
the desired extent during the contact of the 
fabric with the gas. 

By way of examples, when a cotton fabric 
is immersed in an aqueous solution contain- 
ing 35% by weight of formalehyde (38%). 90 
squeezed to a wet pick-up of 70% and then 
dned to a moisture content of 10% by 
weight, a satisfactory resuh is obtamed if 
the dried fabric is passed through a closed 
chamber containing hydrogen chloride gas 95 
at the following concentration and tempera- 
ture for the following reaction time: — 



Temperature HQ gas cone. Reaction Time 
r C) fvol. %) fsecohds) 



20 


10 


180 


20 


40 


60 


30 


10 


90 


30 


40 


15 


40 


10 


30 


40 


40 


5 


40 


5 . 


120 



100 



In still another examj^e the same dried 
fabric was passed through a diamber where- 
in a gas containing 5% by volume of hydro- 
gen chloride gas was blown against the fab- no 
ric at 3D' C. for 10 minutes. Immediately 
thereafter the fabric was 1^ to stand in an 
acid-free atmosphere at 30*" C for 90 
seconds to obtain a result substantially the 
same as that obtamed in the examines given 115 
in the above table. 

Thus, tiie time for contacting the fabric 
with the gaseous acidic catalyst and whether 
or not the fabric should be left standing after 
the said contact vary widely under the par- 120 
ticular circumstance involved but should be 
easily determined by those drilled in th« 
an. 

The gas to be applied to the fabric may 
oxitaiii, in addition to the gaseous acid, o&er 125 
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gaseous components such as air. nitrogen 
gas and moisture (water) which do not affect 
the reaction involved. The moisture condi- 
tion in the treating atmosphere may be neg' 
5 lected in connection with the moisture con- 
tent of the fabric mentioned above. 

Throughout the handling and treatment of 
the fabric, inclusive squeezing, drying, acid 
treatment and the subsequent reaction (if 

10 any), the fabric should be kept at its open 
width because the creases or wrinkles formed 
on the fabric during the process are diflS- 
cult to remove or recover and lead to critical 
loss in the marketability of the product 

15 Immediately after the acid treatment or 
the subsequent reaction (if any), the fabric 
is washed to remove any acid and free ma- 
terial remaining on the fabric. The washed 
fabric is then dried. 

20 A celluloac fabric may be subjected to 
the method of this invention without any 
pretreatment of the fabric. However, it is 
preferable to employ a preliminarily mer- 
cerized fabric in this invention, because using 

25 the method of this invention it is easier to 
impart desirable wash and wear to a mercer- 
ized fabric. Mercerization is well known in 
the art and no detailed explanation there- 
about appears to be necessary. 

30 It has further been found that when the 
fabric is subjected to alkylation or substi- 
tuted-alkylation before carrying out the 
method of this invention, improved charac- 
teristics of wash and wear properties and 

35 improved balance between the wet and dxy 
resilience and strength of the fabric are ob- 
tained according to this invention. The 
alkylation or substituted-alklation may be 
carried out in a conventional manner by 

40 treating the fabric with an alkylating (or 
substituted-alkylating) agent in an alkaline 
medium. Thus, for example, a dialkyl sul- 
phate, e.g. dimethyl sulphate or diethyl sul- 
phate; an alkyl or substituted alkyl halide, 

45 e.c. butyl chloride, ethyl chloride, butyl 
bromide or ethyl bromide; ethylene chloro- 
hydrin. ethylene bromohydrin, chloroacetic 
acid or bromoacetic acid, may be used as an 
alkylating or substituted-alkylating agent 

50 When hydroxyalkylation is desired ethylene 
oxide or propylene oxide may be em|>loyct4 
In carrying out the alkylation or substituted- 
alkylation, the fabric is impregnated with an 
aqueous solution (5% by weight or more in 

55 concentration) of the alkylating (or substi- 
tuted alkylating) agent and squeezed. The 
fabric is further impregnated with a strong 
(10% by weight or more) aqueous alkali 
solution, for example, of sodium hydroxide 

60 or potassium hydroxide, and then squeezed 
If the alkylating or substituted-alkylating 
agent is insoluble in water it may be applied 
to the febric in the form of an emulsion. 
If the alkylating or substituted-akylating 

65 agent is reactive with water it may be ap- 



pUed to the fabric in the form of a solution 
in an organic solvent, for example, alcohol 
or benzene. The alkylation or substituted- 
alkylation may be carried out on a conven- 
tional mercerizing madiine. It is pr^er- 70 
able that the degree of alkylation or substi- 
iatcd-aD:ylation is such that 2 to 5 mols of 
alkyl or substituted alkyl groups are intro- 
duced per 100 glucose units constituting the 
fabric fibres. 75 

The invention will be further illustrated 
by reference to the following examples. In 
these examples all percentages are by weight 
and various nroperties of the fabrics have 
been determined by the following 80 
methods: — 

Tensile ASTM D39— 49 Grab 

strength : method, in respect of 
warps. 

Wet resilience: By the method described in 85 
American Dyestuff Re- 
porter. VoL 45, P. 472 
(1956). and indicated by 
the sum of values for 
fillings and warps. 90 

Dry resiUence : ASTM-D-1295-53T; indi- 
cated by the sum of values . 
for fillings and warps. 

Wash and Determined by comparing 
wear with Monsanto Plastic 95 

properties : Model. 

Tear strength : ASTM-D-1424-56T fElmen- 
dorf method). 

Laundry : By AATCC tentative Test 

Method 88-1960-40. 100 

Example 1. 
A sample of mercerized cotton popHn was 
immersed in a bath of Uie following com- 
position, squeezed to a wet pick up of 65% 
and dried at 100* C. to reduce the moisture jo5 
content to 8% by weight 

Formaldehyde (37%) 15% 

Polyetiiylene emulsion (20%) ... 2% 

Noran Silicone Softenw ... 2% 

Water to ... 100% no 

The dried cotton fabric was then passed 
through a closed chamber at 30* C. for 12 
minutes, while supplymg the chamber with 
hydrogen chloride gas so that the concen- 
tration of hydrogen chloride gas within the 115 
chamber is maintained at about 3% by vol- 
ume. During the passage through the cham- 
ber the fabrfc was contacted with said gas- 
eous hydrodhloric acid therein. Immedi- 
ately thereafter, tiie fabric was washed with 120 
v/atcr and dried withont any tension. The 
fabric was tested and the results are as 
follows:— 

V/et resilience 283 degrees 

Dry resilience 261 degrees 125 

Tensile strength 15.1 kg. 

Wash and wear property 43 
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The iBsultiDg ^lic had a neat appearance 
and a very soft hand, and there was no in- 
crease in the weight. Hie wet and dry re- 
silience and the wash and wear properties of 
5 the fabric were improved rraiarkably by the 
above treatment, and there was no noticeable 
reduction in the tenale strength or tearing 
strength. There was no appreciable reduc- 
tion in the wet and dry resiliwice of the 
10 fabric even after ten cycles of laundering. 

Example 2. 
The procedure of Example 1 was repeated 
except that the fabric, aher the immersion 
in the formaldehyde solution and the subse- 
16 quent drying, was passed through a cham- 



ber maintained at 20** C. for 15 minutfts. 
Within the chambra- and at the bottom there^ 
of an op^ container had been placed con- 
taining 36% hydrochloric add so tiiat the 
chamber contained about 6% by volume of 20 
hydrogen chloride gas during the treatment 
ci the fabric. Immediately after tins hy- 
drogen chloride treatment, the fabric was 
wa^ed with water and dried. The treated 
fabric was tested and the results are given in 25 
the following table. In Ms table are also 
given tlie corresponding data in respect of 
a conventional resin finished fabric and also 
in respect of a conventional fonnaldehyde- 
treated fabric for comparison. 30 



Sample 


Resilience 
(donees) 
dry wet 


Tensile 
strength 


Wash and wear properties 
After l<^le After lOcydes 
of laundering of laundering 


Untreated 




28.8 




35 A 


252 278 


15.6 


4.8 4.7 


B 


230-^250 210—230 


17.0—18.5 


3.3 3.0 


C 


200—220 230—250 


17.5—19.0 


2.8 — 



A: The fabric treated according to Example 2. 

B : The resin finished fabric. The fabric was inmiersed in an aqueous bath contain- 
40 ing 10% of triazone type resin preoondensate (50%) 2% of zmc nitrate (40%) and 

2% of polyethylene emulsion (20%). The fabric was squeezed to a wet pick-up of 
65% and dried at 125" C few: 2 minutes. The fabric was then subjected to baking 
at 160" C. for 3 minutes. 
C: The conventional formaldehyde-treated fabric. The fabric was immersed in an 
45 aqueous bath containing 10% of franaldehyde (37%), 2% of oxalic add (crystal) 

and 2% of polyethylene emulsion (20%). The fabric was squeessed to a wet pick- 
up of 65% and dried at 125° C. for 3 minutes. Then the fabric was dried at 
160* C for 3 minutes. 



Example 3. 

"^0 A poplin of viscose rayon staple fibres 
graft copolymcrized with ethyl acetate (the 
rate of graft: 35% by wdght) was immCTsed 
in an aqueous solution containing 30% of 
formaldehyde (37%) and 3% of ethyl ceDu- 

55 lose (solid content 20%). The fabric was 
squeezed to a wet pick of 65% and dried at 
110" C. to reduce the moisture content to 



10%. The dried fabric was then passed 
through a dosed chamber (25° C) in which 
the air had been substantially replaced by 60 
hydrogen chloride gas so that the chamber 
contained about 6% (by volume) of hydro- 
gen chloride gas. After passing through the 
chamber for 10 minutes, the fabric was 
washed with watw and dried. The fabric 66 
was tested and the results were as follows: 





Resilirace 
(degrees) 
Dry Wet 


Tensile 
strength 


Wash and wear 
propwties 


Before treatment (without grafting . . . 
After treatment 


262 282 


23.2 kg. 
18.1kg. 


4.6 



Example 4. 
A mercerized cotton poplin was immersed 
in an aqueous solution containing 13% of 
76 hexamethylene tetraminc, 2% of Noran Sili- 
cone Softener (a silicone type softener), 4% 



of polyethylraie emulsion (solid content 20%) 
and 0.01 % of a penetratiiig agent (polyo?^^- 
ethylene glycol ether non-ionic surface active 80 
agent The fabric was then squeezed to a 
wet pick-up of 70% and dried at 110" C. to 
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reduce the moisture content to 10%. Thwi 
the fabric was contacted for 20 miutcs witfi 
a polystyrene sponge sheet impregnated with 
36% hydrochloric add and heated at 48* Q 
5 During this contact, the fabric was exposed 
to a gas containing 1% (by volume) of 
hydrogen chloride gas. Immediately after 
this hydrochloric treatment the fabric was 
washed and dried, and subjected to testing. 
10 The results were as follows: — 



15 



Treated Untreated 



Tensile strength 
Tear strengfli 
Resilisice: 

Diy 

Wet 
Wash and wear 



253 kg. 
1459 g. 



30 kg. 
1000 g. 



215 degrees — 
221 r 



peifcmnance 3.5 



Example 5. 

20 A mercerized cotton poplin was immersed 
in an aqueous liquid containing 35% of form- 
aldehyde (37%), 2% of polyethylene emul- 
sion fsoh'd content 20%) and 2% of poly- 
ethylbutylacrylate (srfid 30%), Then the 

26 fabric was squeezed to a wet pick-up of 65% 
and dried to a moisture content of 10%, The 
fabric was wound up on a roller and placed 
within an autoclave in whidi was arranged 
a second winding roller spaced from the &st 

30 roller. The air in the autoclave was replaced 
by sulphur dioxide so that the interior 
volume of the autoclave contained about 
10% by volume of sulphur dioxide at 48° C. 
The rolled fabric was unwound from the 

35 first roller and rewound on the second roller 
and then vice ver^ This tmwindmg and re- 
winding was repeated mitil the fabric had 
contacted the sulphur dioxide gas atmosphere 
for 20 minutes. Then the fabric was wasbjed 

40 with water and dried. The fabric was tested 
and the results were as follows : — 



Tensile strengdi 
Tear strength 



13.1kg. 
278 g. 



ResLhenoe: 

Dry 263 degrees 45 

Wet 275 degrees 

Wash and wear properties 4.1 

£XAMPL£ 6. 
A mercerized cotton poplin was inmierscd 
in an aqueous liquid containing 35% of 50 
formaldehyde (37%), 2% of polyediylene 
emulsion (solid 20%) and 2% of polyethyl- 
butyl acrylate (solid 30%). Then the fabric 
was squeezed to a wet pick-up of 65% and 
dried at a temperature of 100* C. to a 55 
moisture content of 10%. The fabric was 
ontacted with a continuously travelling poly- 
styrene sponge containing 36% hydrocMoric 
add for 15 minutes at 40" C. so that the 
fabric was exposed to an atmosphere con- 60 
taining about 3% by volume of gaseous 
hydrogen chloride After washing and dry- 
ing the fabric was tested. This fabric had 
a wash and wear performance of 4.5. 

Example 7. 65 
A mercerized cotton popUn was immersed 
in an aqueous solution containing 10% by 
wei^t of monochloroacetic acid, squeezed 
to a wet pidc-up of 65%. then immersed in 
30% aqueous solution of sodium hydroxide 70 
and squeezed to a wet pick-up of 70% i and 
the reaction was allowed to proceed for 2 
minutes wliile holding the edges of the fabric 
to keep the same open. Then the fabric was 
washed with water, neutralized, again washed 75 
and dried. 

The carboxymethylated poplin was im- 
mersed in an aqueous liquid containing 30% 
of formaldehyde (37%) and 4% of poly- 
ethylene emulsion (solid 20%), Then the 80 
fabric was squeezed to a wet indc^up of 65% 
and dried to a moisture content of 10%. 
The fabric was then passed through a closed 
chamber filled with an atmosphere contain- 
ing 80% (by volume) of gaseous hydrogen 85 
chloride, at 35* C. for 5 seconds. For com- 
parison, the same procedure was repeated 
with the same mercerized cotton poplm bnt 
not carboxymethylated. The test results for 
these fabrics after washing and drying were 90 
as follows: — 



Resilience T«isOe Wash and wear 

Dry Wet strength prop<^es 

Untreated — _ 28.0 kg. — 

95 Carboxymethylation + 

formaldehyde treatment 245 280 14.5 kg. 5.0 

Formaldehyde treatment only 240 270 13.5 kg. 4.7 



Example 8. and dried at lOO"* C to a moisture content 

A mercerized cotton poplin was immerse4 of 10%. Then the fabric was passed tiirougb 

100 in the aqueous formaldehyde solution of Ex- a closed chamber of an atmosphere contain- 

ample 6, squeezed to a wet pick-up of 65% ing 10% (by volume) of hydrogen chloride 105 
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gas at 40* C. for 30 seconds. For compan- carboxymethylated as in Example 7. The 
son the same procedure was repeated with test results for these fabrics are as 5 
using the same mercerized cotton poplin but follows:-^ 



Resilience Tciisile Wash and wear 
Dry Wet strength properties 



Carboxymethylation + 

10 fOTmaldebyde treatment 270 290 14.1 kg. 4.8 

Fonnaldehyde treatment only 240 270 13.7 kg. 4J 

Untreated — — 28.0 kg. — 



£miPLE 9. 
The procedure of Example 7 was repeated 
15 except that a 15% aqueous solution of ethyl- 
enechlorohydnn was employed instead of ^e 
monochlocoacetic add solution. The tests on 
this fabric disclosed that it has excell^t 
wash and wear properties and excellent 
30 balance between resilience and strength. 

Example 10. 
A satin cloth composed of regenerated 
cellulose fibres having a high degree of poly* 
merisation was immersed in an aqueous 



liquid containing 20% of formaldehyde 25 
(35%). 4% of polyethylene emulsion (soHd 
content (20%) and 2% of polyethyl-butyl- 
acrylate (soBd content 30%). Then the 
febric was squeezed to a wet pick-up of 65% 
and dried at lOO"" C. to a moisture content ot 30 
12%. The fabric was passed through a 
closed chamber ci an atmosfdieie containing 
5% (by volume) d hydrogen chloride gas at 
48' C. for 30 seconds. Then the fabric was 
washed and dried, and tested. The test results 35 
were as follows: — 



40 





ResiUence 


Toisile 


Wash and wear 




Dry Wet 


strength 


properties 


Example 10 


267 286 


ILkg. 


4.5 


Untreated 




20 kg. 





Example 11. 
A cotton poplin was immersed in an 
aqueous bath containing 35% of formalde- 
hyde (38%). 4% of polyethyl«ie emulsion 

45 (soUd 20%) and 2% of Noran sihcone soft- 
ener. The fabric was squeezed to a wet 
pick-up of 70% and dried to a moisture con- 
tent of 8%. The dried fabric was passed 
tl^ough a closed chamber maintained at 

50 30' C. for 90 seconds while feeding hydro- 
gen chloride gas to the chamber so that the 
latter contained about 12% (by volume) of 
hydrogen chloride gas during the treatment. 
Immediately after this treatment the fabric 

55 was washed and dried. The test results were 
as follows: — 

Tensile strength 15.0 kg. 

Tear strength 700 g. 

Diy resilience 270 degrees 

€0 Wet resilience 290 degrees 

Wash and wear properties 4.7 

Example 12. 
A cotton pophn was impregnated with the 
solution of Example 11, squeezed to a wet 
65 pick-up of 75% and dried to a moisture cchi- 



tent of 7%. Then the fabric was passed for 
2^ seconds through a closed chaniDer main- 
tained at 40° C. and containing 14% by 
volume of hydrogen chloride gas. After the 
treatment, the fabric was washed and dried. 70 
The properties of this fabric were as follows: 



Tensile strength 

Tear strength 

Dry resilience 

Wet resihoice 

Wash and wear properties 



15.5 kg. 
700 g. 
270 degrees 
300 degrees 76 
5.0 



Example 13. 
A cotton poplin was immersed in the 
aqueous solution of Example 11, squeezed 
to a wet pide-up of 75% and dried to a 80 
moisture ccmtent of 7%. Then the fabric was 
passed for 20 seconds through a closed 
chamber maintained at 30** C. and 
containing 7% by volume of hydrogen 
cUoride gas. Aft^ passing through the 85 
cbambo'. the fabric was left standing for 60 
seconds in an atmospheric condition ait 30°. 
C Then the fabric was washed and dried. 
The properties of die fabric wcie as follows: 
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Tensile strength 
Tear strength 
Dry zesilience 
Wet lesilience 



15.0kg. 
700 g- 
270 degrees 
270 degrees 



5 Example 14. 

A cotton poplin was immersed in an 
aqueous hquid containing 10% of glyoxai, 
4% of polyethylene emulsion (solid 20%) 
and 2% of Noran silicone softener. The 

10 fabric was squeezed to a wet pick-up of 75% 
and dried to a moisture content of 10%. 
Then the fabric was passed for 40 seconds 
tburou^ a closed chamber maintained at 40° 
C and containing 10% (by volume) of hydro- 

15 gen chloride gas. Immediately after this 
acid treatment the fabric was washed and 
dried. The properties of the fabric after the 
treatment were as follows : — 

Tensile strength 16.0 kg. 

20 Tear strength 750 g. 

Dry rcsiliaace 240 degrees 

Wet resilience 285 degrees 

Wash and wear properties 4.5 

WHAT WE CLAIM IS:— 

25 1. A process of treating a ceUulosic fibre, 
containing fabric to improve its wet and dry 
resilience, which comprises impregnating the 
fabric T^nth an aqueous hquid containing an 
aldehyde, or a substance which is capable of 

30 liberaring an aldehyde, in the absence of an 
acid catalyst, and then contacting the fabric 
with gaseous hydrogen chloride, sulphur tri- 
oxide or sulphur dioxide, at a temperature 
below 50" C while maintaining the moisture 

35 content of die fabric from 3 to 20% by 
wei^t. 

2. A process according to Qaim 1, 
wherdn the moisture content of the fabric 
' is maintained at between 6% and 15% by 
40 wei^t 



3. A process according to either of 
Claims 1 to 2 v/herein tbe aldehyde or 
aldehyde-liberating substance is impregnated 
in the fabric in an amount of 1 to 25%, 
preferably 4 to 15%, by weight based on the 4& 
weight of the fabric. 

4. A process according to any one of the 
preceding claims, v/hcrein the aqueous hquid 
containing the aldehyde or aldehyde-liberat- 
ing substance also contains a polyolcfine type 50 
softener or a sihcone type softener. 

5. A process accordmg to any one of the 
preceding claims wherein the fabric is con- 
tacted v/ith the gaseous acidic substance by 
exposing the fabric to an atmosphere con- 55 
taining 1% to 100% by volume of the 
gasjous acidic substance. 

6. A process according to any one of the 
preceding claims, v;hcrcin the fabric is mer- 
cerized prior to said impregnation. 60 

7. A process according to any one of the 
preceding claims, wherein the fabric is sub- 
jected to an aDcylation or substituied-alkyla- 
tion treatment prior to said impregnation. 

8. A process according to any one of the 65 
preceding claims wherein the aldehyde is 
fonnaldehyde or glyoxal, or alternatively the 
aldehyde-hb^ting compound is hexa- 
methylene tetramine. 

9. A process for treating a cellulosic 70 
fibre-containing fabric to improve its wet 
and dry resilience according to Qaim 1 and 
substantially as hereinbefore described with 
reference to the examples. 

10. A cdlulosic fibre-containmg fabricy?^ 
whenever treated by a process according to 
any one of the preceding claims. 

CTEVENS. LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents. 
Agsits for the Applicants. 
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